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Introduction
In Finland ( population 5,5 million), a 10-year national campaign to treat allergic diseases was initiated in 2008. It was carefully planned and based on consensus among experts [1] [2] [3] because the long-term strategy of allergen avoidance had not reduced the burden or stopped the "epidemic". New insights into immune development in modern, urban societies have challenged conventional thinking. A public health programme has now been implemented, and an avoidance strategy was replaced with a tolerance strategy [4] . This course of action was supported by the Ministry of Social Affairs and Health and the National Institute for Health and Welfare.
The burden and the epidemic
In the early 1990s, asthma was recognised as an inflammatory condition with variable airflow limitation [5, 6] . The new paradigm emphasised first-line anti-inflammatory treatment [7] , which was implemented in practice by the Finnish Asthma Programme 1994−2004.
Step 1 involved cutting the disease burden for individual patients as well as for society by improving early diagnostics and medication [8] [9] [10] . The programme served as a model for others to follow [11, 12] .
However, the main question remained: how to stop the epidemic? The asthma programme reduced the burden markedly but had no effect on the increased prevalence. Clearly, the true reasons for the increased incidence of allergy and asthma should be better understood in order to move from treatment to prevention. The Karelia Allergy Study, among others, provided some answers [13] . The contrast of prevalence was striking both among children and adults living in Finnish and more rural and traditional Russian Karelia. It seemed likely that the reasons for allergy increase were not so much the new risk factors, characteristic of a modern environment and lifestyle, but the loss of protective factors.
Non-communicable diseases (NCDs), which include allergy, have been increasing everywhere in urban environments. The human immune system seems to be experiencing an adaptation crisis which does not comply with the fast-changing lifestyle and living conditions. Effective gene-environment interaction is the key issue in tolerance development [14] . Reduced connection with natural environments and, for example, the increased use of processed food may have impoverished human microbiota (dysbiosis), caused immune dysfunction ( poor tolerance) and led to inappropriate inflammatory responses. The manifested clinical disease is then largely dependent on individual genetic architecture.
Again, there was a place for a paradigm change. The Finnish Allergy Programme 2008-2018 was introduced to test new thinking in practice, and regarded the improvement in allergy health, including asthma health, as step 2.
Programme testing and implementation
The key messages of the programme are shown in Box 1. They targeted the general population, patients with allergies and asthma and their families, and public-health and patient organisations, as well as experts and authorities. The more specific goals and indicators for healthcare professionals were quantitative, such as that allergy diets should drop by 50% and asthma emergency visits by 40% within 10 years. Each of the six goals had specific tasks, tools and evaluation methods [1] .
The relevance and acceptance of the messages were tested by email in 2008 among 744 asthma contact persons (response rate 71%; 38% were doctors, 62% nurses, 77% working in primary care) [15] . The messages were well received. For example, GPs scored strengthen tolerance as 9.1 on a scale from 4 to 10. However, allergy-management practice left much room for improvement, e.g. the availability of specific immunotherapy was poor (score 5.4).
The expert non-governmental organisation (NGO), the Finnish Lung Health Association (Filha), was responsible for the education of healthcare professionals (doctors, nurses, pharmacists, care-givers). The key issue was to improve allergen tolerance, and simple guidance was provided (table 1) . Between 2008 and 2016, more than 20 000 professionals participated in the various learning activities. The lay-public has been targeted by three NGOs for: 1) allergy and asthma, 2) respiratory health, and 3) skin disorders. Patient organisations arranged regional education for their key personnel and peer workers; this had a major impact upon direct patient counselling and distribution of educational materials.
Education continued also for the personnel of pharmacies, day-care centres, and schools. From 2009 to 2012, the Association of Finnish Pharmacies produced material and ran campaigns for allergic rhinitis and atopic eczema. The Association of Kindergarten Teachers in Finland planned a pilot campaign called "Go to nature!" for 2014-2015 in southern Karelia, incorporating various outdoor activities into the day-care routine. New guidelines for early childhood education are to be introduced throughout the country.
Contact-person network
Finland has 21 hospital districts (five university hospitals). Primary healthcare services are provided by about 250 primary care centres, including at least three times as many maternity and child health clinics and approximately 1000 units offering occupational health services, one-third of which are private. 
Measuring outcomes
For outcome evaluation, the Finnish healthcare registers provided invaluable data sources -in particular, the hospital admission register of the National Institute for Health and Welfare and the drug reimbursement register of the Social Insurance Institution of Finland. For occupational diseases, Finland has strict legislation, and verified cases are registered by the Finnish Institute of Occupational Health.
The Finnish anaphylaxis register was established in 2000 at the Skin and Allergy Hospital of the Helsinki University Hospital [16] . Physicians (mostly allergists) from the whole country voluntarily report cases of severe allergic reactions independent of a causative agent. A one-page questionnaire for medical professionals is available on the internet.
Allergy and asthma costs in 2013 were analysed from all data sources in collaboration with government officials.
Are we reaching the goals?
The mid-term outcome is summarised in table 2. The burden of allergy and asthma has been further reduced since the beginning of the asthma programme [17] . In the 2000s, asthma emergency visits decreased by 46% (children 62%) and hospital days by 67%. According to a country-wide pharmacy barometer survey, self-reported asthma has become a milder disease or a better controlled disease [18] . At the start of the Finnish asthma programme in 1994, it was estimated that 20% of the patients had a severe 
Primary prevention
Support breastfeeding, with solid foods from 4-6 months onwards Do not avoid exposure to environmental allergens (foods, pets), if not proven necessary Strengthen immunity by increasing contact with natural environments (e.g. by taking regular physical exercise and following a healthy diet such as a traditional Mediterranean or Baltic diet) Antibiotics should only be used in cases of true need (the majority of microbes are useful and build a healthy immune function) Probiotic bacteria in fermented food or other preparations may balance the immune function Do not smoke (parental smoking increases the risk of asthma in children) Secondary and tertiary prevention Regular physical exercise is anti-inflammatory Healthy diets are anti-inflammatory (a traditional Mediterranean or Baltic diet may improve asthma control) Probiotic bacteria in fermented food or other preparations may be anti-inflammatory Respiratory/skin inflammation should be treated early and effectively; maintenance treatment titrated for long-term control To stop symptom exacerbations proactively, instructions for guided self-management are provided for 10 allergic conditions (available in both paper and electronic formats) Allergen-specific immunotherapy is recommended for more severe symptoms, e.g: allergens as such (for foods) sublingual tablets or drops (sublingual immunotherapy, or SLIT) (for pollens) subcutaneous injections (for pollens, pets, mites, insect stings) Smoking should be strictly avoided (the effectiveness of asthma and allergy drugs is reduced in smokers)
In 13 years (2000-2013), the number of emergency visits caused by anaphylaxis almost doubled from 297 to 582 cases. In children (1999-2011), hospitalisations due to allergic reactions increased (from 7.8 to 15.8 per 100 000 person-years), but the numbers were somewhat lower than those for Sweden [19] . The anaphylaxis campaign has improved awareness and explains much of the increase. Only a few anaphylaxis-related deaths per year occurred in 1996-2013, and no deaths occurred in children [20] .
In the Helsinki capital region, 40 Finnish day-care centres were educated to follow simple pragmatic allergy guidelines [21] . In 2013-2015, the prevalence of allergy diets decreased 43%, from 7.6% to 4.3%. Parent-reported allergies to nuts, fruits and vegetables decreased among first graders in the first year of elementary schools [22] .
In 2007-2013, verified occupational allergies (asthma, allergic rhinitis, allergic contact dermatitis) fell by 40%, as registered by the National Institute of Occupational Health. The reduction could not be explained by changes in the workforce.
In the first decade of the 2000s, the direct allergy and asthma costs, together with costs for disability pensions, fell by15% [17] . During the early years of the programme (2007−2013), these costs have fallen from €386 million to 367 million (−5%). Asthma costs decreased by 9% and comprised 63% of all costs.
Conclusions
There are no reports of nationwide, comprehensive public health programmes for allergic disorders that include set goals and systematic follow-up. The mid-term results of the ongoing Finnish campaign indicate that the burden of allergic conditions in that particular society has started to decline. Focusing on severe allergies and emphasising allergy health rather than mild problems has encouraged a more efficient use of healthcare resources. It also seems that prevalences are levelling off. However, it is too early to give credit to the programme for any biological changes in the population.
The outcome of the present real-life intervention, including all Finnish citizens, without effective controls is also open to criticism. This should not, however, prevent medical communities from taking reasonable action to improve public health, in this case lessening the disability and costs resulting from allergy and asthma. Inadequate allergy care seems to be a global problem and leads to delays in patient management and poor outcomes [23] .
Revisiting the asthma and allergy paradigms has led to actions relevant to society and healthcare as a whole. 
